The effects of brain-irradiation-induced decreases in hippocampal mitotic activity on flurothyl-induced epileptogenesis in adult C57BL/6J mice.
Previous studies have demonstrated that seizures are potent inducers of mitotic activity in the rodent hippocampus. The role of this mitotic activity in epileptogenesis currently remains unknown. In the present study, we investigated the effect of alterations in hippocampal mitotic activity on changes in seizure threshold and phenotype using flurothyl kindling. In flurothyl kindling, eight repeated flurothyl-induced generalized forebrain (clonic) seizures result in a rapid, progressive, and permanent lowering of the generalized seizure threshold in mice and in a slowly evolving increase in the percentage of animals expressing forebrain-brain stem (clonic-tonic) seizures when reexposed to flurothyl following a 2- to 4-week stimulation-free period. Therefore, flurothyl kindling serves as an excellent model for evaluating mechanisms of generalized seizure threshold and seizure propagation. To investigate this relationship between hippocampal mitotic activity and epileptogenesis, mice were given brain irradiation, focused mainly on the hippocampus, bilaterally, and were exposed to the flurothyl kindling model of epileptogenesis. Brain irradiation virtually eliminated all basal and seizure-induced mitotic activity in the hippocampal dentate gyrus of mice. In addition, animals that underwent irradiation and flurothyl kindling did not differ from control mice on measures of seizure threshold (threshold induction and maintenance) and seizure phenotype. Overall, these results suggest that seizure-induced increases in mitotic activity in the hippocampal dentate gyrus are not directly related to the processes that underlie the shift in behavioral seizure phenotype or in either the induction or the maintenance of lowered seizure threshold that is observed in this flurothyl model of epileptogenesis.